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(54) COMPOSITIONS FOR PREPARING EXTERNAL CARBON DIOXIDE AGENTS 



(57) Compositions for preparing external carbon di- 
oxide agents comprising a granular material containing 
a water-soluble acid(s), a thickener(s) and a water-sol- 
uble dispersant(s) as the essential components wherein 
the thickener(s) is (are) mixed with the water-soluble ac- 
id(s) and the water-soluble dispersant(s), and a viscous 
material, which consists of a carbonate(s), water and a 
thickener(s) as essential components; to be mixed with 
the said granular material at use, by which an external 
carbon dioxide agent can be prepared easily in a short 



period of time. The prepared external carbon dioxide 
agent, containing much carbon dioxide evenly all over, 
has sufficient viscosity and can form a coating film on 
the surface in contact with air, therefore the diffusion of 
carbon dioxide is suppressed, the applied agent does 
not droop and its thickness is not reduced when applied 
to skin or mucosa; and the agent shows potent and quick 
cosmetic and medical effects. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to compositions 
for preparing external carbon dioxide agents with cos- 
metic and medicai effects. 

BACKGROUND ART 

[0002] It is obvious that cosmetic and medical effects 
are obtained by transdermal^ or transmucosaliy ab- 
sorbed carbon dioxide, which improves blood circulation 
of skin, subcutaneous tissue, and muscle, and activates 
their metabolism. This is widely recognized by the fact 
that carbon dioxide springs are used to obtain these ef- 
fects all over the world untii now, or by various research- 
es. For example, Hiyoshi et a!, have reported that an 
artificial carbon dioxide spring is effective for an intrac- 
table decubitus ulcer (Toshinori Hiyoshi; Effects of Arti- 
ficial C02 Bathing in Pressure Sore. Sogo Rehabilita- 
tion 17(8): 605- 609,1989). 

[0003] In order to obtain cosmetic and medical effects 
easily by external use of carbon dioxide, an external car- 
bon dioxide agent that contains carbon dioxide, or an 
external carbon dioxide agent in which carbon dioxide 
is generated at use, have been proposed. An external 
carbon dioxide agent that contains carbon dioxide has 
disadvantages of un-establishment of manufacturing 
technique, and of high cost of their storing containers 
with no loss or a small loss of carbon dioxide. On the 
other hand, an external carbon dioxide agent in which 
carbon dioxide is generated at use is more practical be- 
cause it does not have such disadvantages. As one of 
compositions for preparing such an external carbon di- 
oxide agent, for example, a kit preparing for transdermal 
or transmucosal carbon dioxide absorbing composition 
is proposed in Japanese Unexamined Patent Publica- 
tion No.2000-319187. The said publication shows that 
the transdermal ortransmucousal absorption of carbon 
dioxide is effective for itching accompanying mucocuta- 
neous diseases or mucocutaneous disorders such as 
athlete's foot, insect bite, atopic dermatitis, nummular 
eczema, xeroderma, seborrheic eczema, urticaria, pru- 
rigo, housewives' eczema, acne vulgaris, impetigo, fol- 
liculitis, carbuncle, furunculosis, phlegmon, pyoderma, 
psoriasis, ichthyosis, palmoplantar keratoderma, lichen, 
pityriasis, wound, burn, rhagades, erosion and chilblain; 
mucocutaneous injuries such as decubitus ulcer, 
wound, burn, angular stomatitis, stomatitis, skin uicer, 
rhagades, erosion, chilblain and gangrene; incomplete 
takes of skin graft, skin flap, etc.; dental diseases such 
as gingivitis, alveolar pyorrhea, denture ulcer, nigricans 
gingiva, stomatitis; skin ulcer, cryesthesia and numb- 
ness caused by peripheral circulatory disorders such as 
thromboangitis obliterans, arteriolosclerosis obliterans, 
diabetic peripheral circulatory disorder and varicosis in 
lower extremity; musculoskeletal diseases such as 



chronic rheumatoid arthritis, cervico-omo-brachial syn- 
drome, myalgia, arthralgia and lumbago; nervous sys- 
tem diseases such as neuralgia, polyarthritis and sub- 
cute myelo-optic neuropathy; keratoses such as psoria- 
s sis, corn, callosity, ichthyosis, palmoplantar keratoder- 
ma, lichen and pityriasis; suppurative dermopathies 
such as acne vulgaris, impetigo, folliculitis, carbuncle, 
furunculosis, phlegmon, pyoderma and suppurative ec- 
zema; constipation caused by loss of reflection of defe- 

10 cation; suppression of hair re-growth after depilation 
(treatment of unwanted hair); cosmetic troubles in the 
skin or hair such as freckles, rough skin, faded skin com- 
plexion, loss of skin tension and skin glossiness, and 
loss of hair glossiness, and local obesities. 

is [0004] The said kit is composed of a combination of 
a basic material containing water, a thickener and a car- 
bonate and a carbon-dioxide-generating adjuvant con- 
taining an acid, or of a combination of an acidic material 
containing water, a thickener and an acid and a carbon- 

20 dioxide-generating adjuvant containing a carbonate. 
The said kit can prepare an external carbon dioxide 
agent by mixing each material with its matching carbon- 
dioxide-generating adjuvant at use. In order to mix each 
formulation of acid and carbonate and to generate car- 

25 bon dioxide easily and reliably, viscosity of an acidic or 
a basic material cannot be high. Accordingly, if an ex- 
ternal carbon dioxide agent is prepared from this kit, its 
viscosity is insufficient and the said agent droops when 
applied to a vertical part. This drooping has the disad- 

30 vantage of providing carbon dioxide insufficiently or not 
at all to the applied part, and to make clothes etc. dirty. 
Further, since the thickness of the said agent becomes 
too thin due to its own weight when applied to a horizon- 
tal part, there is another disadvantage that enough cos- 

35 metic and medical effects are not obtained because the 
amount of provided carbon dioxide to the applied part is 
insufficient. If the viscosity of an acidic or a basic mate- 
rial is high to make the said agent has sufficient viscos- 
ity, it has further disadvantage that it is hard to mix and 

40 dissolve an acidic or a basic material with the corre- 
spondingcarbon-dioxide-generating adjuvant. Further- 
more, even if they are mixed forcibly, carbon dioxide is 
not sufficiently generated because the carbon-dioxide- 
generating adjuvant is not sufficiently dissolved. Even if 

45 carbon dioxide is generated, an external carbon dioxide 
agent containing sufficient carbon dioxide cannot be ob- 
tained because it takes a long time to mix and dissolve 
carbon-dioxide-generating adjuvant and the generated 
carbon dioxide diffuses into the air. 

so [0005] Therefore, the said kit cannot avoid using an 
acidic or a basic material with relatively low viscosity. 
Accordingly, an external carbon dioxide agent prepared 
from the said kit is not convenient to use because it 
droops or is unable to keep necessary thickness when 

55 applied onto skin or mucosa. The said agent has to be 
applied often to obtain desired effect because it cannot 
supply enough carbon dioxide onto skin or mucosa. For 
example, the said agent has to be applied everyday for 
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between two weeks and two months to obtain facial 
slimming effect. 

[0006] Generally, a thickener in solid stateaggregates 
when it is directly mixed with water because it slowly 
swells when contacting with water or slowly dissolves in 
water. The said aggregate tends to form so-called 
"DAMA" or "MAMAKO" (dollop) in which solid is con- 
tained without water and the outside is covered with dis- 
solved or swelled viscous substance. It takes a long pe- 
riod of time to prepare a viscous material with desired 
viscosity because water hardly penetrates into the said 
"DAMA" or "MAMAKO" (dollop) which is covered with 
the said viscous substance. Although some formula- 
tions, which can accelerate dispersion and dissolution 
of thickeners, are already known, none of such formu- 
lation has been known yet about a composition for pre- 
paring an external carbon dioxide agent, which can pro- 
duce an external carbon dioxide agent with high viscos- 
ity in a short period of time. 

[0007] The object of this invention is to provide a com- 
position for preparing an external carbon dioxide agent 
which can be prepared easily in a short period of time 
with more potent cosmetic and medical effects in a 
shorter period of time without making clothes, etc. dirty. 

DISCLOSURE OF THE INVENTION 

[0008] A composition for preparing an external carbon 
dioxide agent of the present invention comprises a gran- 
ular material containing a water-soluble acid(s), a thick- 
eners) and a water-soluble dispersant(s) which is (are) 
different from the thickener(s) in the said granular ma- 
terial as the essential components wherein the said 
thickener(s) is (are) mixed with the water-soluble acid 
(s) and the water-soluble dispersant(s); and a viscous 
materia! containing a carbonate(s), water and a thicken- 
ers) as the essential components, which is to be mixed 
with the said granular material at use (Claim 1). 
[0009] A water-soluble dispersant referred in the 
present invention is defined as any substance, which 
easily dissolves in water, and whose particles are stably 
dispersed in the dispersant and are separated from 
each other, when mixed with agranularthickener. In ad- 
dition, a water-soluble acid also acts as a water-soluble 
dispersant. Besides, a granular material referred in the 
present invention is defined as solid preparation proc- 
essed in a granular shape such as a granule, a fine gran- 
ule, a microcapsule, and the like produced by mixing raw 
materials. Moreover, an external carbon dioxide agent 
referred in this invention is defined as an agent for ex- 
ternal use, which includes carbon dioxide inside, in or- 
der to provide carbon dioxide transdermal^ or transmu- 
cosally by applying to skin or mucosa. 
[0010] In a composition for preparing an external car- 
bon dioxide agent of the present invention, a viscous 
material has viscosity that allows a granular materia! to 
be mixed or decayed easily therein. 
In a granular material, in which a thickener(s) is (are) 



mixed with a water-soluble acid(s) and a water-soluble 
dispersant(s), particles of thethickener(s) are separated 
from each other by the water-soluble acid(s) and the wa- 
ter-soluble dispersant(s). The said thickener(s), which 

s has (have) granular shape, can dissolve or swell in a 
short period of time when mixed with a viscous material 
because the total surface area of the granules of the 
thickener(s) is large. At this time, the thickener(s) can 
prevent forming so-called "DAMA" or "MAMAKO" (dol- 

10 lop) because the particles of the said thickener(s), which 
are separated from each other, dissolve or swell before 
they aggregate. Further, even though the initial viscosity 
of a viscous material is not very high, an external carbon 
dioxide agent with sufficient viscosity can be obtained 

15 in a short period of time. Consequently, an external car- 
bon dioxide agent, from which carbon dioxide generated 
by reaction of a water-soluble acid(s) and a carbonate 
(s) hardly diffuses into the air, can be obtained easily in 
a short period of time. Furthermore, the said agent ad- 

20 heres tightly to skin or mucosa with adequate adhesive- 
ness when applied thereto, and the said agent hardly 
makes cloths etc. dirty, because it hardly droops when 
applied on a vertical part and hardly becomes thin with 
its own weight when applied on a horizontal part. Also 

25 the said agent is able to provide enough amount of car- 
bon dioxide to the applied part, and more potent cos- 
metic and medical effects can be obtained in a shorter 
period of time compared to the prior arts. 
[001 1] In a preferred embodiment of the said compo- 

30 sition for preparing an external carbon dioxide agent, the 
concentration of a water-soluble acid(s) is 2-50 % by 
weight, of a thickener(s) is 10 - 40 % by weight, and of 
a water-soluble dispersant(s) is 30 - 85 % by weight in 
the granular material; the concentration of a carbonate 

35 ( S ) is 0.1-10 % by weight, and of water is 70 - 97.5 % 
by weight, and of a thickener(s) is 0.5 - 20 % by weight 
in the viscous material; and the weight ratio between a 
granular material and a viscous material is 1:10 - 40 
(Claim 2). In this embodiment, an external carbon diox- 

40 ide agent having advantages shown below can be pre- 
pared. The granular material can be dispersed and de- 
cayed in a short period of time in the viscous material, 
and the thickener(s) in the granular material quickly dis- 
solves or swells, so that the viscosity of the viscous ma- 

45 terial is increased in a short period of time. Further, the 
water-soluble acid(s) and the carbonate(s) react at an 
adequate rate, so that necessary and enough amount 
of carbon dioxide can be generated evenly inside the 
mixture of the said viscous material and the said gran- 

50 ular material. The generated carbon dioxide can be ef- 
fectively absorbed transdermal^ or transmucosally 
when applied to skin or mucosa. In addition, an external 
carbon dioxide agent obtained in this embodiment has 
sufficient viscosity, so that it will not droop at all even 

55 when applied to a vertical part. Further, as the said agent 
has adequate flexibility and elasticity, it can expand and 
contract accompanying with the movement of its applied 
part. Therefore, it may allow a person, whom the said 
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externa! carbon dioxide agent is applied to, to exercise 
his or her hand, leg or the like. Furthermore, since the 
thickness of the said agent applied to a horizontal part 
is not reduced, and the applied part area does not ex- 
pand by its own weight, necessary and enough amount 
of carbon dioxide can be provided certainly at the tar- 
geted part only. Therefore, potent cosmetic and medical 
effects can be obtained in a short period of time. 
[0012] In another preferable embodiment, the viscous 
material of a composition for preparing an external car- 
bon dioxide agent contains 1 - 15 % by weight of poly- 
alcohol(s) (Claim 3). An external carbon dioxide agent 
prepared from the composition for preparing an external 
carbon dioxide agent stated above is convenient 
enough for use without other ingredients. However, ad- 
dition of polyalcohol(s) to the viscous material improves 
the adhesiveness to skin or mucosa, and elasticity of 
the prepared external carbon dioxide agent, so that 
more reliable effects and better usability can be ob- 
tained. 

[0013] In the said composition for preparing an exter- 
nal carbon dioxide agent, it is preferable that the water- 
soluble acid(s) is (are) one or more selected from the 
group consisting of citric acid, malic acid, tartaric acid, 
and sodium dihydrogen phosphate (Claim 4). The 
above-mentioned acids are widely used as food addi- 
tives. They are relatively stable chemically, dissolve 
easily, and react with a carbonate(s) to generate carbon 
dioxide efficiently. 

[0014] In the said composition for preparing an exter- 
nal carbon dioxide agent, it is more preferable that the 
water-soluble acid is malic acid (Claim 5). Citric acid and 
sodium dihydrogen phosphate tend to become sticky 
because they are hygroscopic. Therefore, this is the dis- 
advantage in manufacturing efficiency and measure for 
moisture control of the granular material. Tartaric acid 
has the disadvantage of not being dissolved easily in 
cold water. On the other hand, malic acid, especially DL- 
malic acid is not hygroscopic although it dissolves eas- 
ily. Therefore, efficiency of producing a granular material 
using malic acid is high. Malic acid is easy to be stored. 
And preparing an external carbon dioxide agent with a 
granular material containing malic acid as the water-sol- 
uble acid(s) is easy because it easily dissolves into a 
viscous material. 

[0015] In the said composition for preparing an exter- 
nal carbon dioxide agent, it is preferable that the thick- 
eners) of a graular material is (are) one or more select- 
ed from the group consisting of processed starch, dex- 
trin, xanthan gum, hydroxypropyl cellulose, and polyvi- 
nylpyrrolidone (Claim 6). In this case, dissolving of the 
said thickeners in water is relatively quick, and feeling 
of the said agent applied to skin or mucosa can be more 
preferable. 

[0016] In the said composition for preparing an exter- 
nal carbon dioxide agent, it is preferable that the thick- 
eners) of a viscous material is (are) one or more select- 
ed from the group consisting of sodium alginate, propyl- 



ene glycol alginate, and sodium carboxymethylcellulose 
(CMC-Na) (Claim 7). Sodium alginate, which is used for 
a mucus protectant or a wound covering material be- 
cause of its strong protein affinity, is suitable for the 

s treatment of rough skin or injuries, so it is used prefer- 
ably for the purpose of the present invention to obtain 
cosmetic and medical effects. Sodium alginate increas- 
es the viscosity of an external carbon dioxide agent ad- 
ditionally orsynergistically to the thickener-adding effect 

10 of the granular material if the prepared agent is acidic 
because the viscosity of sodium alginate increases un- 
der acidic condition. Therefore, the prepared agent has 
enough viscosity although the granular material easily 
dissolves into the viscous material. Also, propylene gly- 

15 col alginate has the advantages of easy application and 
good skin or mucosa feeling and it is easy to control vis- 
cosity when used as a thickener of a viscous material 
because its viscosity change by pH change is small. Fur- 
thermore, sodium carboxymethylcellulose makes 

20 transdermal or transmucosal carbon dioxide absorption 
of an external carbon dioxide agent more surely be- 
cause it adds strong adhesiveness to an external carbon 
dioxide agent even at a low concentration and adhering 
to skin or mucosa of the said agent can be enhanced. 

25 Sodium carboxymethylcellulose also makes carbon di- 
oxide absorption efficiency of an external carbon dioxide 
agent higher because it easily forms film, which sup- 
presses carbon dioxide diffusion at the air-exposing part 
of the said agent. With the independent effects of these 

30 thickeners, an external carbon dioxide agent prepared 
from a composition for preparing an external carbon di- 
oxide agent of the present invention shows potent cos- 
metic and medical effects in a short period of time. Fur- 
thermore, with the combined effects of these thickeners, 

35 more potent cosmetic and medical effects can be ob- 
tained in a shorter period of time. 
[0017] In the said composition for preparing an exter- 
nal carbon dioxide agent, it is preferable that the water- 
soluble dispersant(s) of a granular material is (are) one 

*o or more selected from the group consisting of xylitol, D- 
sorbitol, glucose, D-mannitol, fructose, sucrose, lac- 
tose, sucrose, and urea (claim 8). Any of the said water- 
soluble dispersants dissolve quickly in water, so that an 
external carbon dioxide agent with sufficient viscosity 

45 can be prepared easily in a short period of time by mixing 
the said granular material and a viscous material. Then, 
potent cosmetic and medical effects can be obtained in 
a shorter period of time. 

50 BEST MODE FOR CARRYING OUT THE INVENTION 

[001 8] A composition for preparing an externa! carbon 
dioxide agent according to the present invention is com- 
posed of a granularmaterial and a viscous material. The 
55 said granular material is composed of a water-soluble 
acid(s), a thickener(s), and a water-soluble dispersant 
(s) as essential components; wherein the thtckener(s) 
is (are) mixed with the water-soluble acid(s) and the wa- 
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ter-soluble dispersant(s). Besides, the viscous material 
is composed of a carbonate(s), water, and a thickener 
(s) as essential components, and is mixed with the gran- 
ular material at use. 

[0019] The viscous material can be in gel, paste, jelly, 
cream or ointment etc. form, which has the kind of vis- 
cosity that when 1 g of the viscous material is applied to 
a 1 cm diameter circle, which is on the upper end of a 
glass plate with a length of more than 21 cm and a 
smooth surface, and when the glass plate is erected on 
a 60° to the horizontal position, the drooping distance 
in 5 second is less than 20 cm. However, the viscous 
material, which droops less than 1 cm after 10 minutes 
when the glass plate is erected on a vertical position, is 
not included. 

[0020] In the said composition for preparing an exter- 
nal carbon dioxide agent, the total percentage of the wa- 
ter-soluble acid(s) and the water-soluble dispersant(s) 
in the granular material is 32 - 90 % by weight, and the 
percentage of the water-soluble components is relative- 
ly high. Besides, the water content of the viscous mate- 
rial is 70 - 97.5 % by weight, and the percentage is rel- 
atively high. Thus, when the granular material and the 
viscous material are mixed, the water-soluble compo- 
nents are quickly dissolved and the said granular mate- 
rial collapses easily. 

[0021] In order for the thickener(s) in the granular ma- 
terial to dissolve or swell quickly when in contact with 
water, it is more preferable that the contact area of the 
thickener(s) with water is large. Since the smaller the 
particle size of a thickener(s) is, the larger the total sur- 
face area of the thickener(s) is, it is preferable that the 
shape of the thickener(s) in the granular material is par- 
ticle, and it is more preferable that the particle size is 
small. In the granular material, the particles of the thick- 
eners) are dispersed in both of the water-soluble acid 
(s) and the water-soluble dispersant(s), which are wa- 
ter-soluble components. Since the said particles are 
separated from each other by the said water-soluble 
components, all particles of the thickener(s) quickly dis- 
solve or swell to become viscous substance when in 
contact with water. Thus, even if the initial viscosity of 
the said viscous material is not very high, it is possible 
to prepare an external carbon dioxide agent with suffi- 
cient viscosity in a short period of time, without forming 
"DAM A" or "MAMAKO" (dollop). 
[0022] In order for the thickener(s) to dissolve or swell 
quickly, and for the water-soluble acid(s) and the car- 
bonate^) to react evenly, it is preferable that the thick- 
eners), the water-soluble acid(s), and the water-soluble 
dispersant(s) are mixed in the granular material as 
evenly as possible. Preferably, the water-soluble acid(s) 
and the water-soluble dispersant(s) are also particles, 
and more preferably, the particle sizes are small. 
[0023] In the said composition for preparing an exter- 
nal carbon dioxide agent, the shape of the granular ma- 
terial is not specifically limited, and it can be in the form 
of granule, fine granule, powder, etc. The granular ma- 



teria! can also be in the form of microcapsule, however, 
granule, fine granule, or powder is more advantageous 
in terms of manufacturing cost. The granular material is 
not specifically limited to a particle form, as long as the 

5 particle size of the thickener(s) is as fine as possible, 
and the thickener(s) is (are) mixed with and dispersed 
in the water-soluble acid(s) and the water-soluble dis- 
persant(s) as evenly as possible. For example, the gran- 
ular material can be a powder material that is a uniform 

10 mixture of the water-soluble acid(s), the water-soluble 
dispersant(s), and the thickener(s), which are all powder 
materials. In addition, it can be a granular or a fine gran- 
ular material, which is made of the said powder materi- 
als by adding an appropriate solvent(s) or an appropri- 

15 ate binder(s), etc. In this case, the granules or the fine 
granules are easy to handle, and since it takes time for 
the granules or the fine granules to collapse, carbon di- 
oxide generation occurs slowly, the granules or the fine 
granules are evenly dispersed in the viscous material, 

20 carbon dioxide generates evenly in the external carbon 
dioxide agent and does not diffuse into air, which is pref- 
erable. Moreover, depending on the types some thick- 
eners can be used as a binder. 
[0024] Further, in the said composition for preparing 

25 an external carbon dioxide agent, the granular material 
of very fine powder is not preferable, in that case, carbon 
dioxide generates quickly and diffuses into air before 
they are sufficiently mixed with the viscous material. 
Furthermore, since thickener particles are too close to 

30 each other, the thickener particles aggregate and form 
"DAMA" or "MAMAKO" (dollop) before being dissolved 
or swelled. Thus, the viscosity of the prepared external 
carbon dioxide agent is not increased enough, and car- 
bon dioxide does not generated sufficiently and evenly. 

35 When the granular materials are in solid form with rela- 
tively large volume such as of tablets or capsules, it 
takes a long period of time for the said granular material 
to be dissolved and to get the appropriate viscosity for 
use; furthermore, the generated carbon dioxide does 

40 not exist evenly in the external carbon dioxide agent; 
therefore it is not preferable. 

[0025] The surface property of the granular material 
is not specifically limited, but rough surface with a large 
surface area is preferable in terms of the dissolution 

45 rate, and porous surface with high efficiency of water 
absorption is more preferable. These granular materials 
can be properly produced by a known granular material 
producing method, such as a fluid-bed granulation 
method, an agitating granulation method, a dry crushing 

so granulation method, a wet crushing granulation method, 
and an extrusion granulation method depending on the 
property of the ingredients. 

[0026] in the said composition for preparing an exter- 
nal carbon dioxide agent, the water-soluble acid(s) in 
55 the granular material can be one or more selected from 
a group consisting of organic acids and inorganic acids. 
The concentration of the acid(s) is preferably 2 - 50 % 
by weight in the granular material, more preferably 10 - 
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35 % by weight, and most preferably 15-25 % by 
weight. If the concentration of the acid(s) is less than 2 
% by weight, generation of carbon oxide is too slow and 
too little to provide sufficient cosmetic or medical effects. 
On the other hand, if it is more than 50 % by weight, 
carbon oxide is generated too much and too many bub- 
bles are included in the prepared external agent to make 
the external agent with appropriate viscosity. 
[0027] In the said composition for preparing an exter- 
nal carbon dioxide agent, the organic acid(s) used as 
the water-soluble acid(s) in the granular material can be 
one or more from the following such as dicarboxylic ac- 
ids such as oxalic acid, malonic acid, succinic acid, gl- 
utaricacid, adipicacid, pimelicacid, fumaricacid, maleic 
acid, phthalic acid, isophthalic acid, and terephthaiic ac- 
id; acidic amino acids such as glutamic acid and aspartic 
acid; and hydroxy acids such as glycolic acid, malic acid, 
tartaric acid, itatartaric acid, citric acid, isocitric acid, lac- 
tic acid, hydroxyacryiic acid, a-oxybutyric acid, glyceric 
acid, tartronic acid, salicylic acid, gallic acid, tropic acid, 
ascorbic acid, and gluconic acid, 
[0028] The inorganic acid(s) can be one or more from 
the following such as phosphoric acid, potassium dihy- 
drogen phosphate, sodium dihydrogen phosphate, so- 
dium sulfite, potassium sulfite, sodium pyrosulfite, po- 
tassium pyrosuifite, acidic sodium hexametaphosphate, 
acidic potassium hexametaphosphate, acidic sodium 
pyrophosphate, acidic potassium pyrophosphate, and 
sulfamic acid. Among these acids, glycolic acid, malic 
acid, tartaric acid, citric acid, isocitric acid, salicylic acid, 
sodium dihydrogen phosphate, acidic sodium hexamet- 
aphosphate, acidic sodium pyrophosphate, and sulfam- 
ic acid are preferable; malic acid, tartaric acid, citric acid, 
and sodium dihydrogen phosphate are more preferable 
in terms of usability etc.; and malic acid is most prefer- 
able in terms of manufacturing because it is not hygro- 
scopic and easy to handle. 

[0029] In the said composition for preparing an exter- 
nal carbon dioxide agent, the thickener(s) can be one 
or more selected from the group consisting of natural 
polymers, semi-synthetic polymers, synthetic polymers 
and inorganic compounds. 

[0030] As natural polymers, one or more from the fol- 
lowing, for example, plant-originated polymers such as 
arabic gum, carrageenan, galactan, agar, quince seed 
gum, guargum, tragacanth gum, pectin, mannan, locust 
bean gum, rice starch, flour starch, corn starch, and po- 
tato starch; microbial-originated polymers such as curd- 
Ian, xanthan gum, succinoglucan, dextran, hyaluronic 
acid, and pullulan; and protein polymers such as albu- 
min, casein, collagen, gelatin and fibroin; is (are) used. 
[0031] As semi-synthetic polymers, cellulose poly- 
mers such as ethylcellulose, processed starch, car- 
boxymethylcellulose and its salts, carboxymethylethyl- 
cellulose and its salts, carboxymethyl starch and its 
salts, croscarmellose and its salts, crystallized cellu- 
lose, cellulose acetate, cellulose acetate phthalate, hy- 
droxyethylceilulose, hydroxypropyl starch, hydroxypro- 



pylcellulose, hydroxypropylmethylceliulose, hydroxy- 
propylmethylcelluiose phthalate, powdered cellulose, 
methylcellulose, and methylhydroxypropylceilulose; 
starch polymers, such as gelatinized (a-) starch, partial- 

5 ly gelatinized (a-) starch, carboxymethyl starch, dextrin, 
and methyl starch; alginate polymers such as alginic ac- 
id, sodium alginate and propylene glycol alginate; and 
other polysaccharide polymers such as sodium chon- 
droitin sulfate and sodium hyaluronate; may be included 

10 and one or more of these is (are) used. 

[0032] As synthetic polymers, for example, carboxy- 
vinyl polymer, sodium polyacrylate, polyvinylacetaldi- 
ethylaminoacetate, polyvinyl alcohol, polyvinyl pyrro- 
lidone, methacrylic acid-ethyl acrylate copolymer, meth- 

15 acrylic acid - ethyl methacrylate copolymer, ethyl meth- 
acrylate - trimethylammoniumethyl chloride methacr- 
ylate copolymer, dimethylaminoethyl methacrylate-me- 
thyl methacrylate copolymer, may be included and one 
or more of these is (are) used. 

20 [0033] As inorganic compounds, for example, hydrat- 
ed silicon dioxide, light anhydrous silica, colloidal alumi- 
na, bentonite and laponite, may be included and one or 
more of these is (are) used. 

[0034] In the said composition for preparing an exter- 
25 nal carbon dioxide agent, as thickeners for the granular 
material, processed starch, gelatinized (alpha-) starch, 
carboxymethyl starch, dextrin, xanthan gum, hydroxy- 
propyl cellulose, and polyvinyl pyrrolidone are prefera- 
ble in terms of the rates of dissolving or swelling; proc- 
30 essed starch, dextrin, xanthan gum, hydroxypropyl cel- 
lulose, and polyvinyl pyrrolidone are more preferable in 
terms of usability. 

[0035] The concentration of the thickener(s) in the 
granular material is preferably 10-40 % by weight, and 
35 more preferably 15 - 35 % by weight, and most prefer- 
ably 20 - 30 % by weight. If the concentration of the thick- 
eners) in the granular material is less than 1 0 % by, the 
viscosity of the prepared extern a I agent from the mixture 
of the granular material and the viscous material is suf- 
40 ficient. On the other hand, if the concentration of the 
thickener(s) in the granular material is more than 40% 
by weight %, it takes too long to prepare the external 
agent because collapsing, dispersing, and dissolving of 
the granular material are too slow. 
45 [0036] In the said composition for preparing an exter- 
na! carbon dioxide agent, the water-soluble dispersant 
(s) in the granular material is (are) not specifically limit- 
ed, as long as it is easy to dissolve, chemically stable, 
and can be used in particular form. For example, starch 
so derivatives, such as gelatinized starch and alpha-cyclo- 
dextrin; saccharides such as sucrose, glucose, fructose, 
saccharose, lactose, xylitol, D-sorbitol, and D-mannitol; 
polysaccharides such as pullulan and xanthan.gum; cel- 
lulose derivatives and their salts such as hydroxypropyl- 
ss cellulose, hydroxypropylmethylceilulose, calcium car- 
meilose, and sodium carmellose; synthetic polymers 
such as polyvinyl pyrrolidone; and urea may be included 
and one or more of these is (are) used. Among these 
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examples, saccharides and urea are preferable; and xy- 
litol, D-sorbitol, giucose, D-mannitol, fructose, saccha- 
rose, lactose, sucrose, and urea are more preferable. 
[0037] A water-soluble acid works as a water-soluble 
dispersant, also. However, even if a granular material 
includes the water-soluble acid(s) and the thickener(s) 
as essential components, the granular material, without 
water-soluble dispersant(s) and other water-soluble 
substance(s) wherein the thickener(s) are mixed with 
the water-soluble acid(s), the particles of the said thick- 
eners) are dispersed in the said water-soluble acid(s) 
and separated each other by the water-soluble acid(s), 
cannot be used to prepare an external carbon dioxide 
agent with enough viscosity because the generated car- 
bon dioxide therein diffuses into the airand the thickener 
(s) forms "DAMA" or "MAMAKO" (dloop) by the progres- 
sion of the reaction between the acid(s) and the carbon- 
ate^) before the viscosity of the viscous material(s) ris- 
es by enough dissolving or swelling of the thickener(s) 
contact with water, when the said granular material and 
the viscous material are mixed. 
[0038] In addition, some water-soluble dispersants 
can be used as thickeners, and some thickeners can be 
used as water-soluble dispersants, however, they are 
considered as different components in the present in- 
vention. 

[0039] In the said composition for preparing an exter- 
nal carbon dioxide agent, carbonates in the viscous ma- 
terial are not specifically limited, as long as they react 
with an acid to generate carbon dioxide. As a carbonate, 
for example, ammonium carbonate, ammonium bicar- 
bonate, potassium carbonate, potassium bicarbonate, 
potassium sesquicarbonate, sodium carbonate, sodium 
bicarbonate, sodium sesquicarbonate, lithium carbon- 
ate, lithium bicarbonate, lithium sesquicarbonate, cesi- 
um carbonate, cesium bicarbonate, cesium sesquicar- 
bonate, magnesium carbonate, magnesium bicarbo- 
nate, calcium bicarbonate, calcium carbonate, magne- 
sium hydroxide carbonate, and barium carbonate, may 
be included and one or more of these is (are) used. The 
concentration of the carbonate(s) in the viscous material 
is preferably 0.1 - 10 % by weight, and more preferably 
0,5 - 6 % by weight, and most preferably 1 - 3 % by 
weight. If the concentration of the carbonate(s) is less 
than 0.1 % by weight, the amount of carbon dioxide gen- 
erated is insufficient to provide cosmetic or medical ef- 
fects, even if the acid(s) is (are) in excess. On the other 
hand, if the concentration of the carbonate(s) is more 
than 10 % by weight, when mixed with the granular ma- 
terial, which contains chemically equivalent or exces- 
sive amount of acid(s), carbon dioxide generated is too 
much, diffuses into air, and is not used for transdermal 
or transmucosal absorption. Furthermore, since the 
thickening effect of the thickener(s) included in the gran- 
ular material is eliminated by too many bubbles gener- 
ated inside the prepared external carbon dioxide agent, 
the external agent is not viscous enough for convenient 
use, it does not stay on skin or mucosa well, and suffi- 



cient cosmetic or medical effects can not be obtained. 
[0040] In the composition for preparing an external 
carbon dioxide agent, water for the viscous agent is not 
specifically limited as long as it can be used for conven- 

s tional cosmetics, medical supplies, etc., such as distilled 
water, membrane filtrated water, and ion exchanged wa- 
ter, for example. The concentration of water in the vis- 
cous materia! is preferably 70 - 97.5 % by weight, and 
more preferably 75 - 95 % by weight, and most prefer- 

10 ably 80 - 92.5 % by weight. If the concentration of the 
water is less than 70 % by weight, the viscosity of the 
viscous material is too high to mix well with the granular 
material due to lack of flowability, flexibility, and so on, 
and the granular material cannot be dispersed evenly in 

15 the viscous material. In addition to that, the thickener(s) 
in the granular material does (do) not sufficiently dis- 
solve or swell due to insufficient amount of water, the 
viscosity is not increased sufficiently and sufficient cos- 
metic or medical effects can not be obtained. If the con- 

20 centration of water is more than 97.5 % by weight, car- 
bon dioxide generation is too much since the acid(s) dis- 
solves (dissolve) into water too quickly, and carbon di- 
oxide generated diffuses into air as soon as the viscous 
material is mixed with the granular material. Since car- 

25 bon dioxide amount in the prepared externa! agent is 
too !ow and the viscosity of the viscous material is not 
increased sufficiently, sufficient cosmetic or medical ef- 
fects cannot be obtained. In addition, it is inconvenient 
to use since the prepared external carbon dioxide agent 

30 droops down when it is applied to skin or mucosa. 
[0041] In the composition for preparing an external 
carbon dioxide agent, as a thickener(s) in the viscous 
material, alginate polymers, cellulose polymers, and 
synthetic polymers are preferable, and sodium alginate, 

35 propylene glycol alginate, carboxymethylcellulose and 
its salts, carboxymethyl starch and its salts, carboxyvi- 
nyl polymer, and polyvinyl pyrrolidone are more prefer- 
able in terms of usability. Sodium alginate, propylene 
glycol alginate, and sodium carboxymethylcellulose are 

40 most preferable in terms of feel of use. 

[0042] In the viscous material, the concentration of 
the thickener(s) is preferably 0.5 to 20% by weight, and 
more preferably 1 to 10% by weight, and most preferably 
2 to 5% by weight. When the concentration of the thick- 

45 ener(s) in the viscous material is less than 0.5% by 
weight, the viscosity is too low to obtain sufficient vis- 
cosity even if the granular material is added. When the 
concentration of the thickener(s) in the viscous material 
is more than 40% by weight, the viscosity is too high to 

so be mixed well with the granular material. Even if they 
are forced to be mixed, since the granular material is not 
sufficiently decayed, carbon dioxide generation is not 
sufficient, or carbon dioxide diffuses into air during the 
long mixing, and it is not effectively used for transdermal 

55 or transmucosal absorption, thus, it is difficult to provide 
sufficient cosmetic or medical effects. 
[0043] The external carbon dioxide agent obtained 
from the composition of preparing the external carbon 
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dioxide agent is weakly basic to acidic and not irritant to 
wounds etc. The hydrogen ion exponent of the external 
agent is preferably pH 4 to 9 in terms of stimulating ac- 
tion, and more preferably pH 5 to 8. 
[0044] Although the viscous material in the said com- 
position for preparing an external carbon dioxide agent 
is convenient enough to use without any additives, ad- 
dition of poiyalcohol(s) can improve the adhesiveness 
onto skin or mucosa and the elasticity of the externa! 
carbon dioxide agent obtained by mixing with the gran- 
ular material. This improves the ease of use more, and 
secures the effects more firmly. The concentration of the 
poiyalcohol(s) is preferably 1 - 15 % by weight in the 
viscous material, and more preferably 3 - 10 % by 
weight. If the concentration is less than 1 % by weight, 
the said effects cannot be obtained. If the concentration 
is more than 15 % by weight, the viscosity of the said 
external agent is so low that it flows or droops when ap- 
plied to skin or mucosa. 

[0045] A polyalcohol(s) is (are) not specifically limited. 
Glycols such as ethylene glycol, diethyiene glycol, pro- 
pylene glycol, dipropylene glycol, 1, 3-buty!ene glycol, 
polyethylene glycol, neopentyl glycol, and spiroglycol; 
glycerols such as glycerol, diglycerol, and poly glycerol; 
and diois such as 1, 3-butanedioi, 1, 4-butanediol, 1, 
6-hexanediol, 1, 8-octanediol, and 1, 10-decanediol, for 
example, may be included and one or more of these is 
(are) used. Among these, 1 , 3-butylene glycol and glyc- 
erol are especially preferable, since they effectively im- 
prove adhesiveness and elasticity, give appropriate vis- 
cosity, and add moisturizing effect. 
[0046] Conventionally used material(s) for external 
agents or cosmetics can be added to the said composi- 
tion for preparing an external carbon dioxide agent be- 
sides the essential components, so far as it (they) does 
not impair the effects of the present invention. For ex- 
ample, perfumes, dyes, surfactants, oils, moisturizers, 
alcohols, preservatives, antioxidants, chelating agents, 
color protection agents, ultraviolet absorbing or reflect- 
ing agents, vitamins, amino acids, arbutin, kojicacid, nu- 
trients, anti-inflammatory agents, vasodilators, hormo- 
nal drugs, astringents, antihistamines, bactericides, se- 
bum inhibitors, keratin flaking or dissolving agents, anti- 
seborrhoics, and antipruritic agents may be included. 
Addition of conventionally used materials helps the ex- 
ternal carbon dioxide agent to be used more suitably as 
cosmetics or external medical treatment agents. 
[0047] To store the composition for preparing an ex- 
ternal carbon dioxide agent of the present invention, the 
granular material and the viscous material should not 
be in contact with each other, and preferably are kept in 
seated condition. A container to keep the composition 
is not specifically limited in terms of materials, shapes, 
structures and so on, and plastics, glass, aluminum, pa- 
per, various polymers, and the combination of them for 
example, can be used as materials. And as to the shape 
or the structure, a cup, an inner tube, a bag, a bottle, a 
stick, and a pump can be used. Among these examples, 



an aluminum stick or an aluminum bag, the interior of 
which is laminated with polyethylene terephthalate, is 
especially preferable for the granular material, and an 
aluminum stick oran aluminum bag, the interior of which 

5 is laminated with polyethylene terephthalate, or a cup 
with a rid, the interior of which is laminated with polyeth- 
ylene terephthalate, to be heat-sealed, is especially 
preferable for the viscous material, in terms of sealing, 
storage stability of the materials, cost for manufacturing 

w and so on. 

[0048] In the said composition for preparing an exter- 
nal carbon dioxide agent, the granular material and the 
viscous material can be mixed in appropriate vessels of 
glass, plastics, etc., or on palm, skin or mucosa, etc. The 

15 granular material and the viscous material can be mixed 
with fingers, etc. or with tools such as a butter knife or 
a spatula. The granular material can be mixed with the 
viscous material until it is completely dissolved or until 
about half of it is dissolved. In the latter case, similar 

20 effects to the former case can be obtained becasue the 
granular material is being dissolved quickly even it is on 
skin or mucosa, unless the application period is ex- 
tremely short. 

[0049] In the said composition for preparing an exter- 

25 nal carbon dioxide agent, the amount of viscous material 
to be mixed with the granular materia! is preferably 
10-40 parts by weight, more preferably 15-35 parts by 
weight, and most preferably 20 - 30 parts by weight 
against 1 part by weight of the granular material. If the 

30 viscous material is less than 10 parts by weight against 
1 part by weight of the granular material, carbon dioxide 
generation is so fast and so much, when they are mixed 
together to prepare the externa! carbon dioxide agent, 
that carbon dioxide generated easily diffuses into air, 

35 and the viscosity of the obtained external carbon dioxide 
agent is too low to stick onto skin or mucosa due to too 
many bubbles inside. Consequently, sufficient cosmetic 
or medical effects cannot be easily obtained. If the vis- 
cous material used is less than 40 parts by weight 

to against 1 part by weight of the granular materia!, it takes 
a long period of time for the granular material to be dis- 
persed evenly in the viscous material, carbon dioxide 
generated during that period tends to diffuse into air, and 
carbon dioxide generation is insufficient. Consequently, 

is the cosmetic and medical effects are weak. 

[0050] The external carbon dioxide agent produced 
from the composition for preparing an external carbon 
dioxide agent of the present invention should be applied 
with the thickness of 0.2 - 10 mm preferably, more pref- 

50 erably 0.5 - 5 mm, and most preferably 1 - 3 mm. If the 
thickness of the applied agent is less than 0.2 mm, it is 
difficult to generate sufficient cosmetic or medical ef- 
fects. When more than 10 mm of thickness is difficult to 
be applied and more potent effects cannot be expected. 

55 [0051] For a cosmetic purpose, the application period 
of the external carbon dioxide agent is preferably five 
minutes to three hours, and more preferably ten minutes 
to two hours, and most preferably 15 minutes to one 
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hour. If the application period is less than 5 minutes, the 
cosmetic effect is weak. More potent effects cannot be 
expected for more than three hours application period, 
and the applied skin macerates. For a medical purpose, 
the application period is similar to that of the cosmetic 
purpose. For the treatment of a deep wound such as 
bedsore, etc., continuous application for 24 hours or 
more is effective as well. 

[0052] The said composition for preparing an external 
carbon dioxide agent can prepare an external carbon 
dioxide agent easily, much carbon dioxide exists evenly 
all over the prepared external carbon dioxide agent, and 
the agent has sufficient viscosity and adhesiveness. 
Further, due to the coating film formed in the part in con- 
tact with air, the diffusion of carbon dioxide is sup- 
pressed, and the applied agent does not droop, and its 
thickness is not reduced when it is applied onto skin or 
mucosa. Therefore, compared with a conventional car- 
bon dioxide externa! agent, the agent prepared from the 
present invention is more effective on the foliowing med- 
ical and cosmetic areas, and shows effects more quick- 
ly; skin and mucosa diseases or itching caused by skin 
and mucosa diseases such as athlete's foot, insect bite, 
atopic dermatitis, nummular eczema, xeroderma, seb- 
orrheic eczema, urticaria, prurigo, housewives' eczema, 
acne vulgaris, impetigo, folliculitis, carbuncle, furuncu- 
losis, phlegmon, pyoderma, psoriasis, ichthyosis, pal- 
moplanar keratoderma, lichen, pityriasis, wound, burn, 
rhagades, erosion and chilblain; skin and mucosa inju- 
ries such as bedsore, wound, burn, angular stomatitis, 
stomatitis, skin ulcer, rhagades, erosion, chilblain and 
gangrene; insufficient engraft of implanted skin and flap; 
dental diseases such as gingivitis, alveolar pyorrhea, ul- 
cer caused by artificial denture, nigricans gingiva, sto- 
matitis; skin ulcer, psycryesthesia and numbness 
caused by peripheral circulatory disorders such as 
thromboangitis obliterans, arteriolosclerosis obliterans, 
diabetic peripheral circulatory disorder and varices in 
lower extremity; musculoskeletal diseases such as 
chronic rheumatoid arthritis, cervico-omo-brachial syn- 
drome, myalgia, arthralgia and lumbago; nerve system 
diseases such as neuralgia, polyarthritis and subcute 
myelo-optic neuropathy; keratoses such as psoriasis, 
corn, callosity, ichthyosis, palmoplantar keratoderma, li- 
chen and pityriasis; suppurative dermopathies such as 
acne vulgaris, impetigo, folliculitis, carbuncle, furuncu- 
losis, phlegmon, pyoderma and suppurative eczema; 
suppressing hair re-growth after depilation; cosmetic 
troubles of skin and hair, etc., such as freckles, skin 
roughness, skin dullness, decline of skin tension and 
luster, decline of hair luster; or partial obesities. 

EXAMPLES 

[0053] The following descriptions are the examples of 
the procedure for producing compositions for preparing 
external carbon dioxide agents according to the present 
invention. However, it should be noted that the exam- 



ples are illustrative and the compositions for preparing 
external carbon dioxide agents according to the present 
invention are not limited to the descriptions listed below. 

s EXAMPLE 1 

Producing Granular Material 

[0054] Porous pillar-shaped granules with the length 
10 of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by using 50 parts by weight 
of lactose as water-soluble dispersant, 30 parts by 
weight of citric acid as water-soluble acid, 7 parts by 
weight of processed starch, 3 parts by weight of dextrin 
*5 and 10 parts by weight of potato starch as thickeners, 
and water as solvent by wet extrusion granulation meth- 
od. The yield of this granular material was approximately 
60%. 

20 Producing Viscous Material 

[0055] 4.0 parts by weight of sodium hydrogen car- 
bonate as carbonate was dissolved in 91.5 parts by 
weight of purified water. Then, 1.5 parts by weight of 

25 sodium alginate and 3.0 parts by weight of sodium car- 
boxymethylcellulose as thickeners were gradually add- 
ed and stirred to dissolve while the mixture was warmed 
up gradually to 60 °C. After all materials were dissolved, 
the mixture was cooled down to room temperature and 

30 left to stand overnight to obtain a viscous material. 
[0056] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

35 EXAMPLE 2 

Producing Granular Material 

[0057] Porous piliar-shaped granules with the length 
40 of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by using 65 parts by weight 
of xylitol as water-soluble dispersant, 15 parts by weight 
of sodium dihydrogenphosphate as water-soluble acid, 
10 parts by weight of dextrin and 10 parts by weight of 
« corn starch as thickeners, and water as solvent by wet 
extrusion granulation method. The yield of this granular 
material was approximately 65%. 

Producing Viscous Material 

so 

[0058] 1.5 parts by weight of sodium hydrogen car- 
bonate as carbonate, 0.1 part by weight of methylpa- 
raben and 1 .0 part by weight of phenoxyethanol as pre- 
servatives, and 0.1 part by weight of phellodendoron 
55 amurense extract, 0.1 part by weight of matricaria ex- 
tract, 0.1 part by weight of rosewood extract and 0.1 part 
by weight of Perilla ocymoides extract as other compo- 
nents were dispersed and dissolved in 92.5 parts by 
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weight of purified water. Then, 2.5 parts by weight of 
sodium alginate and 2.0 parts by weight of sodium car- 
boxymethylceilulose as thickeners were gradually add- 
ed and stirred to dissolve while the mixture was warmed 
up gradually to 60 °C. After all materials were dissolved, 
the mixture was cooled down to room temperature and 
left to stand overnight to obtain a viscous material. 
[0059] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

EXAMPLE 3 

Producing Granular Material 

[0060] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by using 60 parts by weight 
of lactose as water-soluble dispersant, 20 parts by 
weight of citric acid as water-soluble acid, 10 parts by 
weight of dextrin and 10 parts by weight of potato starch 
as thickeners, and water as solvent by wet extrusion 
granulation method. The yield of this granular material 
was approximately 65%. 

Producing Viscous Material 

[0061] 3.0 parts by weight of sodium hydrogen car- 
bonate as carbonate, 3.0 parts by weight of 1, 2-pen- 
tanediol as preservative, and 0.1 part by weight of mul- 
berry root extract, panax ginseng root extract, Perilla 
ocymoides extract, Lithospermum officinale extract and 
rosemary extract as other components were dissolved 
in 88.5 parts by weight of purified water. Then, 3.0 parts 
by weight of sodium alginate and 2.0 parts by weight of 
sodium carboxymethylcellulose, as thickeners were 
gradually added and stirred to dissolve while the mixture 
was warmed up gradually to 60 °C. After all materials 
were dissolved, the mixture was cooled down to room 
temperature and left to stand overnight to obtain a vis- 
cous material. 

[0062] 0.7 g of the said granular material was air tight- 
ly filled into an aluminum pouch, the interior of which is 
laminated with polyethylene terephthalate, to give an 
aluminum stick. 15 g of the said viscous material was 
air tightly filled into an aluminum pouch, the interior of 
which is laminated with polyethylene terephthalate. A 
composition for preparing an external carbon dioxide 
agent was obtained by combining a set of the said gran- 
ular material in the said aluminum stick and the said vis- 
cous material in the said aluminum pouch. 

EXAMPLE 4 

Producing Granular Material 

[0063] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 



mately 1 mm were produced by using 50 parts by weight 
of lactose as water-soluble dispersant, 30 parts by 
weight of malic acid as water-soluble acid, 7 parts by 
weight of processed starch, 3 parts by weight of dextrin 
s and 10 parts by weight of potato starch as thickeners, 
and water as solvent by wet extrusion granulation meth- 
od. Theyield of this granular material was approximately 
95%. 

10 Producing Viscous Material 

[0064] 4.0 parts by weight of sodium hydrogen car- 
bonate as carbonate, was dissolved in 91.5 parts by 
weight of purified water. Then, 1.5 parts by weight of 

15 sodium alginate and 3.0 parts by weight of sodium car- 
boxymethyl cellulose as thickeners were gradually add- 
ed and stirred to dissolve while the mixture was warmed 
up gradually to 60 °C. After all materials were dissolved, 
the mixture was left to stand overnight and cooled down 

20 to room temperature to obtain a viscous material. 
[0065] Acomposition forpreparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

25 EXAMPLE 5 

Producing Granular Material 

[0066] Porous pillar-shaped granules with the length 
30 of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by using 50 parts by weight 
of lactose as water-soluble dispersant, 20 parts by 
weight of tartaric acid as water-soluble acid, 10 parts by 
weight of processed starch, 1 0 parts by weight of dextrin 
35 and 10 parts by weight of potato starch as thickeners, 
and water as solvent by wet extrusion granulation meth- 
od. The yield of this granular material was approximately 
95%. 

40 Producing Viscous Material 

[0067] 3.0 parts by weight of sodium hydrogen car- 
bonate as carbonate, 3.0 parts by weight of 1 , 2-pen- 
tanediol as preservative, and respective 0.1 part by 
45 weight of mulberry root extract, panax ginseng root ex- 
tract, Perilla ocymoides extract, Lithospermum offici- 
nale extract and rosemary extract as other components 
were dissolved in 88.5 parts by weight of purified water. 
Then, 3.0 parts by weight of propylene glycol alginate, 
so and 2.0 parts by weight of sodium carboxymethyl cellu- 
lose as thickeners were gradually added and stirred to 
dissolve while the mixture was warmed up gradually to 
60 °C. After all materials were dissolved, the mixture 
was left to stand overnight and cooled down to room 
55 temperature to obtain a viscous material. 

[0068] 1 .5 g of the said granular material was air tight- 
ly filled into an aluminum pouch, the interior of which is 
laminated with polyethylene terephthalate, to give an 
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aluminum stick. 30 g of the said viscous material was 
air tightly filled to a 50 mi hemisphere-shaped cup of 
polyethylene terephthalate. An aluminum sheet laminat- 
ed with polyethylene terephthalate was used to cover 
the cup by heat sealing. A composition for preparing an s 
external carbon dioxide agent was obtained by combin- 
ing a set of a stick of the said granular material in the 
said aluminum stick and a cup of the said viscous ma- 
terial in the said hemisphere-shaped cup. 

w 

EXAMPLE 6 

Producing Granular Material 

[0069] Porous pillar-shaped granules with the length 1$ 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by using 73 parts by weight 
of lactose as water-soluble dispersant, 7 parts by weight 
of malic acid as water-soluble acid, 7 parts by weight of 
processed starch, 3 parts by weight of dextrin and 10 20 
parts by weight of potato starch as thickeners, and water 
as solvent by wet extrusion granulation method. The 
yield of this granular material was approximately 95%. 

Producing Viscous Material 25 



weight of propylene glycol alginate and 3.0 parts by 
weight of sodium carboxymethyl cellulose as thickeners 
were gradually added and stirred to dissolve while the 
mixture was warmed up gradually to 60 °C. After all ma- 
terials were dissolved, the mixture was left to stand over- 
night and cooled down to room temperature to obtain a 
viscous material. 

[0074] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

EXAMPLE 8 

Producing Granular Material 

[0075] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by using 55 parts by weight 
of lactose as water-soluble dispersant, 25 parts by 
weight of citric acid as water-soluble acid, 7 parts by 
weight of processed starch, 3 parts by weight of dextrin 
and 10 parts by weight of potato starch as thickeners, 
and water as solvent by wet extrusion granulation meth- 
od. The yield of this granular material was approximately 
65%. 



[0070] 2.0 parts by weight of sodium hydrogen car- 
bonate as carbonate, 1 .0 parts by weight of phenoxyeth- 
anol as preservative, and 2.0 parts by weight of 1, 
3-butylene glycol as polyalcohol were dissolved in 90.5 30 
parts by weight of purified water. Then, 1 .5 parts by 
weight of propylene glycol alginate and 3.0 parts by 
weight of sodium carboxymethyl cellulose as thickeners 
were gradually added and stirred to dissolve while the 
mixture was warmed up gradually to 60 °C. After all ma- 35 
teriais were dissolved, the mixture was left to stand over- 
night and cooled down to room temperature to obtain a 
viscous material. 

[0071] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 40 
said granular materia! and the said viscous material. 

EXAMPLE 7 

[0072] Porous pillar-shaped granules with the length *s 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by using 50 parts by weight 
of sucrose as water-soluble dispersant, 20 parts by 
weight of mafic acid as water-soluble acid, 15 parts by 
weight of dextrin and 1 5 parts by weight of potato starch so 
as thickeners, and water as solvent by wet extrusion 
granulation method. The yield of this granular material 
was approximately 95%. 

[0073] 3.0 parts by weight of sodium hydrogen car- 
bonate as carbonate, 0.5 part by weight of 1 , 2-pentane- ss 
diol as preservative, and 3.0 parts by weight of 1 , 3-buty- 
lene glycol as ployhydric alcohol were dissolved in 89.0 
parts by weight of purified water. Then, 1.5 parts by 



Producing Viscous Material 

[0076] The viscous material was produced in the 
same manner as that in Example 2, 
[0077] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

EXAMPLE 9 

Producing Granular Material 

[0078] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by using 60 parts by weight 
of lactose as water-soluble dispersant, 25 parts by 
weight of malic acid as water-soluble acid, 15 parts by 
weight of processed starch as thickener, and water as 
solvent by wet extrusion granulation method. The yield 
of this granular material was approximately 95%. 

Producing Viscous Material 

[0079] The viscous material was produced in the 
same manner as that in Example 6. 
[0080] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 
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EXAMPLE 10 

Producing Granular Material 

[0081] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by using 60 parts by weight 
of sucrose as water-soluble dispersant, 30 parts by 
weight of malic acid as water-soluble acid, 10 parts by 
weight of dextrin as thickener, and water as solvent by 
wet extrusion granulation method. The yield of this gran- 
ular material was approximately 95%. 

Producing Viscous Materia! 

[0082] The viscous material was produced in the 
same manner as that in Example 6. 
[0083] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

EXAMPLE 11 

Producing Granular Material 

[0084] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by sufficiently mixing 50 
parts by weight of sucrose as water-soluble dispersant, 
30 parts by weight of malic acid as water-soluble acid, 
20 parts by weight of potato starch as thickener, and wa- 
ter as solvent by wet extrusion granulation method. The 
yield of this granular material was approximately 95%. 

Producing Viscous Material 

[0085] The viscous material was produced in the 
same manner as that in Example 6. 
[0086] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

EXAMPLE 12 

Producing Granular Material 

[0087] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by sufficiently mixing 50 
parts by weight of lactose as water-soluble dispersant, 
30 parts by weight of malic acid as water-soluble acid, 
7 parts by weight of processed starch, 3 parts by weight 
of dextrin and 10 parts by weight of potato starch as 
thickeners, and water as solvent by wet extrusion gran- 
ulation method. The yield of this granular material was 
approximately 95%. 



Producing Viscous Material 

[0088] 4.0 parts by weight of sodium hydrogen car- 
bonate as carbonate was dissolved in 91 parts by weight 

s of purified water. Then, 5 parts by weight of sodium al- 
ginate as thickener were gradually added and stirred to 
dissolve while the mixture was warmed up gradually to 
60 °C. After all materials were dissolved, the mixture 
was left to stand overnight and cooled down to room 

io temperature to obtain a viscous material. 

[0089] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

15 EXAMPLE 13 

Producing Granular Material 

[0090] The granular material was produced in the 
20 same manner as that in Example 12. 

Producing Viscous Material 

[0091] 4.0 parts by weight of sodium hydrogen car- 
25 bonate as carbonate was dissolved in 91 parts by weight 
of purified water. Then, 5 parts by weight of propylene 
glycol alginate as thickener were gradually added and 
stirred to dissolve while the mixture was warmed up 
gradually to 60 °C. After all materials were dissolved, 
30 the mixture was left to stand overnight and cooled down 
to room temperature to obtain a viscous material. 
[0092] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

35 

EXAMPLE 14 

Producing Granular Material 

40 [0093] The granular material was produced in the 
same manner as that in Example 12. 

Producing Viscous Materia! 

45 [0094] 4.0 parts by weight of sodium hydrogen car- 
bonate as carbonate was dissolved in 91 parts by weight 
o f purified water. Then, 5 parts by weight of sodium car- 
boxymethyl cellulose as thickener were gradually added 
and stirred to dissolve while the mixture was warmed up 

so gradually to 60 °C. After ail materials were dissolved, 
the mixture was left to stand overnight and cooled down 
to room temperature to obtain a viscous materia!. 
[0095] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 

55 said granular materia! and the said viscous material. 
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EXAMPLE 15 

Producing Granular Materia! 

[0096] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by sufficiently mixing 50 
parts by weight of xylitoi as water-soluble dispersant, 30 
parts by weight of malic acid as water-soluble acid, 7 
parts by weight of xanthan gum, 5 parts by weight of 
dextrin, and 8 parts by weight of potato starch as thick- 
eners, and water as sofvent by wet extrusion granulation 
method. The yield of this granular material was about 
70%. 

Producing Viscous Material 

[0097] 3.0 parts by weight of sodium hydrogen car- 
bonate as carbonate, 0.5 part by weight of 1 , 2-pentane- 
diol as preservative, 3.0 parts by weight of 1 , 3-butylene 
glycol as polyalcohol were dissolved in 89.0 parts by 
weight of purified water. Then, 1.5 parts by weight of 
sodium alginate and 3.0 parts by weight of sodium so- 
dium carboxymethyl cellulose as thickener were gradu- 
ally added and stirred to dissolve while the mixture was 
warmed up gradually to 60 °C. After all materials were 
dissolved, the mixture was left to stand overnight and 
cooled down to room temperature to obtain a viscous 
material. 

[0098] An external carbon dioxide agent was obtained 
by combining a set of the said granular material and the 
said viscous material. 

EXAMPLE 16 

Producing Granular Material 

[0099] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by sufficiently mixing 50 
parts by weight of D-sorbito! as water-soluble disper- 
sant, 20 parts by weight of malic acid as water-soluble 
acid, 15 parts by weight of dextrin and 15 parts by weight 
of hydroxypropylcellulose as thickeners, and water as 
solvent by wet extrusion granulation method. The yield 
of this granular material was about 65%. 

Producing Viscous Material 

[0100] 3.0 parts by weight of sodium carbonate as 
carbonate, 0.5 part by weight of 1 , 2-pentanedio! as pre- 
servative, 3.0 parts by weight of 1 , 3-butylene glycol as 
polyalcohol were dissolved in 89.0 parts by weight of 
purified water. Then, 1.5 parts by weight of propylene 
glycol alginate and 3.0 parts by weight of sodium car- 
boxymethyl cellulose as thickener were gradually added 
and stirred to dissolve while the mixture was warmed up 
gradually to 60 °C. After all materials were dissolved, 



the mixture was left to stand overnight and cooled down 
to room temperature to obtain a viscous material. 
[0101] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
5 said granular material and the said viscous material. 

EXAMPLE 17 

[0102] Porous pillar-shaped granules with the length 
10 of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by sufficiently mixing 45 
parts by weight of D-mannitol as water-soluble disper- 
sant, 25 parts by weight of malic acid as water-soluble 
acid, 1 5 parts by weight of dextrin and 1 5 parts by weight 
is of xanthan gum as thickeners, and water as solvent by 
wet extrusion granulation method. The yield of this gran- 
ular material was about 90%. 

Producing Viscous Material 

20 

[0103] 3.0 parts by weight of sodium hydrogen car- 
bonate as carbonate, 1 .0 part by weight of 1 , 2-pentane- 
diol as preservative, 3.0 parts by weight of 1 , 3-butylene 
glycol as polyalcohol were dissolved in 88.5 parts by 

25 weight of purified water. Then, 1.5 parts by weight of 
sodium alginate, and 3.0 parts by weight of sodium car- 
boxymethyl cellulose as thickeners were gradually add- 
ed and stirred to dissolve while the mixture was warmed 
up gradually to 60 °C. After all materials were dissolved, 

30 the mixture was left to stand overnight and cooled down 
to room temperature to obtain a viscous material. 
[01 04] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

35 

EXAMPLE 18 

Producing Granular Material 

40 [0105] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by sufficiently mixing 50 
parts by weight of urea as water-soluble dispersant, 20 
parts by weight of tartaric acid as water-soluble acid, 10 

45 parts by weight of xanthan gum, 10 parts by weight of 
dextrin, and 10 parts by weight of hydroxypropylcellu- 
lose as thickeners, and water as solvent by wet extru- 
sion granulation method. The yield of this granular ma- 
terial was about 95%. 

50 

Producing Viscous Material 

[0106] The viscous material was produced in the 
same manner as that in Example 7. 
55 [0107] 1. 5 g of the said granular material was airtight- 
ly filled into an aluminum pouch, the interior of which is 
laminated with polyethylene terephthalate, to give an 
aluminum stick. 30 g of viscous composition was air 
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tightly filled to a 50 ml hemisphere-shaped cup of poly- 
ethylene terephthalate. An aluminum sheet laminated 
with polyethylene terephthalate was used to cover the 
cup by heat sealing. A composition for preparing an ex- 
ternal carbon dioxide agent was obtained by combining 
a set of a stick of the said granular material in the said 
aluminum stick and a cup of the said viscous material 
in the said hemisphere-shaped cup. 

COMPARATIVE EXAMPLE 1 

Producing Granular Material 

[0108] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by using 20 parts by weight 
of citric acid as water-soluble acid, 30 parts by weight 
of hydroxypropylcellulose, 20 parts by weight of dextrin 
and 30 parts by weight of carboxymethyl starch sodium 
as thickeners by wet extrusion granulation method. The 
yield of this granular material was about 45%. 

Producing Viscous Material 

[0109] 4.0 parts by weight of sodium hydrogen car- 
bonate as carbonate, was dissolved in 91.5 parts by 
weight of purified water. Then, 1.5 parts by weight of 
sodium alginate and 3.0 parts by weight of sodium car- 
boxymethyl cellulose as thickeners were gradually add- 
ed and stirred to dissolve while the mixture was warmed 
up gradually to 60 °C. After all materials were dissolved, 
the mixture was left to stand overnight and cooled down 
to room temperature to obtain a viscous material. 
[0110] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

COMPARATIVE EXAMPLE 2 

[0111] The following procedures were based on that 
of Example 109 in Japanese Unexamined Patent Pub- 
lication No.2000-319187. 

Producing Granular Material 

[0112] Porous pillar-shaped granules with the length 
of approximately 4 mm and the diameter of approxi- 
mately 1 mm were produced by using 25 parts by weight 
of citric acid, 25 parts by weight of ethylcellulose, 50 
parts by weight of croscarmellose sodium, and water as 
solvent by wet extrusion granulation method. 

Producing Viscous Material 

[0113] 2.4 parts by weight of sodium hydrogen car- 
bonate was dissolved in 89.6 parts by weight of purified 
water. Then, 4.0 parts by weight of sodium alginate, 2.0 
parts by weight of ethylcellulose, and 2.0 parts by weight 



of sodium carboxymethyl cellulose were gradually add- 
ed and stirred to dissolve while the mixture was warmed 
up gradually to 60 °C. After all materials were dissolved, 
the mixture was left to stand overnight and cooled down 
5 to room temperature to obtain a viscous material. 
[0114] A composition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said granular material and the said viscous material. 

10 COMPARATIVE EXAMPLE 3 

Producing Powders Containing Water-Soluble Acid 

[0115] 60 parts by weight of citric acid as water-solu- 
15 ble acid, 20 parts by weight of dextrin and 20 parts by 
weight of potato starch as thickeners were sufficiently 
mixed to produce powder. The yield of this granular ma- 
terial was about 100%. 



[0116] 4.0 parts by weight of sodium hydrogen car- 
bonate as carbonate was dissolved in 91.5 parts by 
weight of purified water. Then, 1.5 parts by weight of 

25 sodium alginate, and 3,0 parts by weight of sodium car- 
boxymethyl cellulose were gradually added and stirred 
to dissolve while the mixture was warmed up gradually 
to 60 °C. After all materials were dissolved, the mixture 
was left to stand overnight and cooled down to room 

30 temperature to obtain a viscous material. 

[0117] Acomposition for preparing an external carbon 
dioxide agent was obtained by combining a set of the 
said powders containing water-soluble acid and the said 
viscous material. 

35 

EVALUATION TEST 

[0118] The compositions for preparing external car- 
bon dioxide agents produced as stated above were 
40 evaluated as follows. 

Evaluation 1: Effects for partial slimming of face, skin 
whitening, and skin beautifying (1) 

45 [0119] 21 sets of the compositions for preparing an 
external carbon dioxide agent of Examples 1-18 and 
Comparative Examples 1-3 were evaluated for ease of 
preparation. In the evaluation, 1 .4 g of the granular ma- 
terial or the powder containing water-soluble acid was 

so mixed with 30 g of the corresponding viscous material 
from Examples 1-18 and Comparative Examples 1-3 
and stirred 30 times in a 5 cm diameter plastic vessel 
with a spatula to prepare an external carbon dioxide 
agent. 

55 [0120] Subsequently, each 10 g of the prepared ex- 
ternal carbon dioxide agent was applied on a subject's 
right cheek down to the jaw in about 1 mm thickness, 
and the extent of its drooping down was observed. 15 
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minutes later, the agent was removed and the condition 
of the cheek and the skin was observed. The subjects 
were 21 females of 21 to 42 years old. 
10121] The results indicated that it was easy to mix 
the granular material and the viscous material for pre- 
paring an external carbon dioxide agent for all the ex- 
amples of 1-18, and the granular material evenly dis- 
solved all over the viscous material wherein carbon di- 
oxide was generated sufficiently. Especially, none of the 
external carbon dioxide agents prepared from these ex- 
amples drooped down when applied onto subject's 
cheek. After the agent was removed 15 minutes later, a 
third party observed the subject's cheek in all cases us- 
ing the external carbon dioxide agent from the present 
invention. The third party recognized that the cheek, on 
which the external carbon dioxide agent was applied, 
became slimmer, and that the angle of the mouth rose, 
and that the skin on the cheek became whiter and more 
transparent compared to the untreated part. Among 
these examples, the external carbon dioxide agents 
from Examples4, 12, 15and 17 had superior effects for 
partial slimming of the face, skin whitening, and skin 
beautifying. 

[0122] On the other hand, in the case of the compo- 
sition for preparing an external carbon dioxide agent 
from Comparative Example 1, it was easy to mix the 
granular material and the viscous material, and suffi- 
cient carbon dioxide was generated. However, the pre- 
pared external carbon dioxide agent drooped from the 
subject's cheek as soon as it was applied and made her 
clothes dirty. After the said external carbon dioxide 
agent was removed 15 minutes later, it was observed 
that her skin became slightly whiter. However, it was not 
observed that the cheek was slimmed and that the angle 
of mouth rose. 

[0123] In the case of the composition for preparing an 
external carbon dioxide agent from Comparative Exam- 
ple 2, the granular material hardly dissolved in the vis- 
cous material, and carbon dioxide was not sufficiently 
generated. The external carbon dioxide agent prepared 
from the said composition drooped down from the sub- 
ject's cheek as soon as it was applied and made her 
clothes dirty. After the said external carbon dioxide 
agent was removed 15 minutes later, the granular ma- 
terial remained in the mixture without being dissolved. 
It was observed that the said agent applied skin became 
slightly whiter. However, it was not observed that the 
cheek was slimmed and that the angle of mouth rose, 
and that her skin became more transparent compared 
to the untreated cheek. 

[0124] In the case of the composition for preparing an 
external carbon dioxide agent from Comparative Exam- 
ple 3, carbon dioxide began to be generated near the 
surface of the viscous material as soon as the granular 
material was mixed with the viscous material. Carbon 
dioxide generation finished before the granular material 
was well mixed with the viscous material. In addition, 
"DAMA" or "MAMAKO" (dollop) was produced so much 



in the viscous material that the granular material could 
not be dissolved completely. When the external carbon 
dioxide agent prepared from the said composition was 
applied to the subject's cheek, "DAMA" or "MAMAKO" 

s still remained. The said agent drooped down from the 
subject's cheek as soon as it was applied and made her 
clothes dirty. After the said external carbon dioxide 
agent was removed 15 minutes later, it was recognized 
that her skin became slightly whiter. However, it was not 

io recognized that the cheek was slimmed, and that the 
angle of mouth rose. 

Evaluation 2: Effects for partial slimming of face, skin 
whitening, and skin beautifying (2) 

15 

[0125] 1.4 g of the granular material and 30 g of the 
viscous material of a composition for preparing an ex- 
ternal carbon dioxide agent in Example 8 and Compar- 
ative Example 2, respectively, was mixed and stirred 30 
20 times in a 5 cm diameter plastic vessel with a spatula to 
prepare an external carbon dioxide agent. 10 g of the 
external carbon dioxide agent from Example 8 was ap- 
plied onto a 41 -year-old female subjects' right cheek, 
and 1 0g of the external carbon dioxide agent from Com- 
25 parative Example 2 was applied on her left cheek in ap- 
proximately 1.5 mm thickness, respectively. Then, the 
extent of drooping down of each agent was observed. 
The said agents were removed to observe her cheeks 
and skin 15 minutes later. The results showed that the 
30 external carbon dioxide agent prepared from the com- 
position for preparing an external carbon dioxide agent 
in Example 8 did not droop down while applied on the 
subject's right cheek. After it was removed 15 minutes 
later, a third party observed her cheeks. The third party 
35 recognized that her right cheek was slimmed, that the 
angle of the mouth rose, and that her skin became whiter 
and more transparent compared to her left cheek. On 
the other hand, the external carbon dioxide agent pre- 
pared from the composition for preparing an external 
^0 carbon dioxide agent in Comparative Example 2 
drooped down as soon as it was applied and made her 
clothes dirty. 

Evaluation 3: Treatment of wound (1) 

45 

[0126] An external carbon dioxide agent was pre- 
pared from 0.7 g of the granular material and 15 g of the 
viscous material of the composition for preparing an ex- 
ternal carbon dioxide agent in Example 3. 0.5g of the 
so said agent was applied to a 1 cm cut by hairdressing 
scissors of the third finger of a 32-year-old male's left- 
hand and left for 20minutes. After the same treatment 
was performed once a day for three days, the wound 
closed up. If a conventional adhesive bandage is ap- 
plied, it will take two weeks or more for such cut by hair- 
dressing scissors to close up. Therefore, it is obvious 
that a composition for preparing an external carbon di- 
oxide agent of the present invention can produce an ex- 
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ternal carbon dioxide agent with potent wound healing 
effect. 

Evaluation 4; Treatment of wound (2) 

[0127] An external carbon dioxide agent was pre- 
pared from 0.2 g of the granuiar material and 3 g of the 
viscous material of the composition for preparing an ex- 
terna! carbon dioxide agent in Example 4. The prepared 
agent was applied for 15 minutes to a 12 year-old boy's 
3 cm by 2 cm shallow skin ulcer, which was an intracta- 
ble scratched wound with exudate caused by an insect 
bite. After the same treatment was performed once a 
day for five days, the wound closed up without side ef- 
fects. 

Evaluation 5: Treatment of acne 

[0128] An external carbon dioxide agent was pre- 
pared from 0.7 g of the granular material and 15 g of the 
viscous material of the composition for preparing an ex- 
ternal carbon dioxide agent in Example 1. 0.5 g of the 
said agent was applied for 30 minutes to a reddish acne 
spot with a height of 1 mm in the center of 29-year-old 
woman's forehead. After the treatment the said acne be- 
came less reddish and smaller. Similarly, 0.5 g of exter- 
nal carbon dioxide agent prepared from the said com- 
position was applied for 30 minutes once a day. The ac- 
ne completely disappeared four days later. 

Evaluation 6; Treatment of atopic dermatitis 

[0129] An external carbon dioxide agent was pre- 
pared from 0.7 g of the granular material and 1 5 g of the 
viscous material of the composition for preparing an ex- 
ternal carbon dioxide agent in Example 6. The prepared 
agent was applied to the back of the right hand of a 
29-year-old male for 30 minutes. The backs of his hands 
were black-bluish and with many scabs and bleeding 
caused by atopic dermatitis. This treatment improved 
the conditions of the black-bluish back of his right hand 
and made the back of his right hand slightly ruddy, and 
bleeding stopped. Similarly, the external carbon dioxide 
agent prepared from 0.7 g of the granular material and 
15 g of the viscous material of the composition for pre- 
paring an external carbon dioxide agent in Example 6 
was applied for 30 minutes every day. On the 12th day, 
the black color completely disappeared. The skin color 
turned into a normal skin tone. The number of scabs be- 
came fewer than a half of the original numbers. No 
bleeding was observed at all. 

Evaluation 7: Treatment of pigmentation after herpes 
infection 

[0130] A 28 year-old female had much pigmentation 
under her left breast caused by herpes infection. The 
pigmentation lasted for two weeks or more. An external 



carbon dioxide agent was prepared from 1 .4 g of the 
granuiar material and 25 g of the viscous material of the 
composition for preparing an external carbon dioxide 
agent in Example 17. The prepared agent was applied 
s to the said female's pigmentation portion, and a synthet- 
ic resin film was put on top to cover the agent for 
30minutes. After the same treatment was performed 
once a day for three weeks, the pigmentation became 
almost invisible. 

w 

Evaluation 8: Treatment of a nail bed defect 

[0131] A wound covering material was applied to an 
approximately 0.6 square centimeters nail bed defect, 

15 which was caused by a canna, on the left thumb of a 
12-year-old male and bleeding almost stopped on the 
second day. But blood still slightly came out of the de- 
fect, and the subcutaneous tissue could be seen. An ex- 
ternal carbon dioxide agent was prepared from 0.3 g of 

20 the granular material and 5 g of the viscous material of 
the composition for preparing an external carbon diox- 
ide agent in Example 15. The prepared agent was ap- 
plied to the said defect to widely cover it and a piece of 
synthetic resin film was put on top of the agent to cover 

25 it for a whole day. The same treatment was repeated. 
On the fourth day, the newly grown epidermis covered 
the defect, bleeding stopped completely, and the defect 
recovered. 

[0132] These results clearly show that an external 
30 carbon dioxide agent can be prepared easily and quickly 
from a composition for preparing an external carbon di- 
oxide agent of the present invention, and that the pre- 
pared external carbon dioxide agent has sufficient vis- 
cosity, is easy to apply, and potent cosmetic and medical 
35 effects can be obtained in a short period of time. 



Claims 

40 1. A composition for preparing an external carbon di- 
oxide agent comprising 

a granular material containing a water-soluble 
acid(s), a thickener(s) and a water-soluble disper- 
sant(s) as the essential components wherein the 

45 said thickener(s) is (are) mixed with the water-sol- 
uble acid(s) and the water-soluble dispersant(s); 
and 

a viscous material containing a carbonate(s), 
water and a thickener(s) as the essential compo- 
se nents, which is to be mixed with the said granular 
material at use. 

2. The composition for preparing an external carbon 
dioxide agent according to Claim 1 , wherein the 
55 concentration of a water-soluble acid(s) is 2 - 50 % 
by weight, of a thickener(s) is 10 - 40 % by weight, 
and of a water-soluble dispersant(s) is 30-85 % by 
weight in the granular material; 
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the concentration of a carbonate(s) is 0.1 - 10 
% by weight, and of water is 70 - 97.5 % by weight, 
and of a thickener(s) is 0.5 - 20 % by weight in the 
viscous material; 

and the weight ratio between a granular ma- 5 
terial and a viscous materia! is 1:10-40 

The composition for preparing an external carbon 
dioxide agent according to Claim 1 , wherein the vis- 
cous materia! contains 1 - 15 % by weight of poly- 10 
alcohol(s), 

The composition for preparing an external carbon 
dioxide agent according to Claim 1 , wherein the wa- 
ter-soluble acid(s) is (are) one or more selected 15 
from the group consisting of citric acid, malic acid, 
tartaric acid, sodium dihydrogen phosphate. 

The composition for preparing an external carbon 
dioxide agent according to Claim 1 , wherein the wa- 20 
ter-soluble acid Is malic acid. 

The composition for preparing an external carbon 
dioxide agent according to Claim 1 , wherein the 
thickener(s) of a granular material is (are) one or 25 
more selected from the group consisting of proc- 
essed starch, dextrin, xanthan gum, hydroxypropyl- 
cellulose, and polyvinyl pyrrolidone. 

The composition for preparing an external carbon so 
dioxide agent according to Claim 1, wherein the 
thickener(s) of a viscous material is (are) one or 
more selected from the group consisting of sodium 
alginate, propylene glycol alginate, sodium car- 
boxymethylcellulose (CMC-Na). 35 

The composition for preparing an external carbon 
dioxide agent according to Claim 1 , wherein the wa- 
ter-soluble dispersant(s) of a granular material is 
(are) one or more selected from the group consist- 40 
ing of xylitol, D-sorbitol, glucose, D-mannitol, fruc- 
tose, sucrose, lactose, sucrose, and urea. 
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